Project Portfolio Selection Using Interactive Approach  by Nowak, Maciej
 Procedia Engineering  57 ( 2013 )  814 – 822 
1877-7058 © 2013 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of the Vilnius Gediminas Technical University
doi: 10.1016/j.proeng.2013.04.103 
11th International Conference on Modern Building Materials, Structures and Techniques,  
MBMST 2013 

Project Portfolio Selection Using Interactive Approach 
Maciej Nowak
∗
 
Department of Operations Research, Faculty of Informatics and Communication, University of Economics,  
ul. 1 Maja 50, 40-287 Katowice, Poland 
Abstract 
In the paper project portfolio selection problem is considered. Both researchers, as well as practitioners agree that various criteria, 
including both quantitative and qualitative ones, should be taken into account when the project portfolio is constructed. Various decision 
aiding techniques dedicated for project portfolio selection problems are proposed in literature. Most of them assume that the information 
about the decision-maker’s preferences is collected before starting the calculation procedure. Several criticisms have been expressed 
against such approach. The assessment of the sufficient a priori preference information is inconvenient and time consuming. Moreover, as 
the decision maker is not employed in the second phase of the procedure, when the final solution is generated, so he/she may feel 
excluded from the important part of the analysis and put little confidence in a final result. In the paper a concept of a new methodology 
based on interactive approach is presented. It assumes, that a single portfolio is proposed to the decision maker in each iteration. The 
decision maker evaluates the proposal, thus indicating how to improve the solution. A simple example is presented to explain how the 
dialog with the decision maker can be carried out. 
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1. Introduction 
The projects have a profound impact on the modern organization. Understanding the role of projects in achieving 
organization’s strategic goals significantly increased in recent years. However, still the wastage of resources through 
improper selection of projects or their improper formulation is immense. Together these two factors, limit the growth 
potential of the organization and undermine its competitive position. 
Trying to answer this challenge, one can use techniques proposed in the project portfolio management. Although it is 
sometimes recognized as another project management methodology, in fact it is something else. Project portfolio 
management goes beyond project management. It links the organization’s vision and it’s strategic goals with the process of 
project selection, their implementation and consumption of their benefits. The key to a new way of project portfolio life 
cycle management is to select the right projects at the right time. 
It is generally accepted that the goal of a project should be defined clearly and unambiguously. The common opinion is 
that imperfection in specifying the objective is one of the most important reasons for failure of the project. The clarity and 
explicitness, which is an advantage for a single project, becomes inadequate when the portfolio of projects is analyzed. Both 
researchers, as well as practitioners agree that multiple criteria should be taken into account when in such case. This comes 
from the fact that the organization’s strategy cannot be reduced to a single, clearly defined goal.  
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Various decision aiding techniques dedicated for project portfolio selection problems are proposed in literature. They can 
be generally classified into two main classes. The first includes techniques addressed to a wide range of practitioners. Most 
project management textbooks provide descriptions of simple scoring methods enabling ranging projects according to their 
advantage. It is noted that diversity of the portfolio should be analyzed before the final composition of the portfolio is 
determined. This can be achieved by including projects that differ in type, size and risk. However, few systematic 
procedures are suggested, but just general recommendations are formulated. 
The second group of techniques consists of methods proposed by researchers working on quantitative decision aiding 
techniques. The models that are proposed often simplify the problem too much, and on the other hand require employing 
sophisticated computation tools. Thus, the possibility of their practical implementation is limited. 
In the paper requirements for decision support techniques dedicated to project portfolio selection problems are 
formulated. Next, a brief review of techniques proposed in literature is presented. Finally, a concept of a new methodology 
based on interactive approach is proposed. 
The paper is structured as follows. In the next section the problems considered in project portfolio management are 
discussed. Then, the project portfolio selection is presented as a multiple criteria problem. In section 3 a review of 
techniques proposed in literature is provided. The scheme of an interactive procedure and a numerical example are 
presented in section 4. The last section groups conclusions.  
2. Project Management in a multi-project environment 
Each modern organization must implement various projects. While managers cope better and better with individual 
projects, managing multiple projects still poses quite serious problems.  
Let us start with defining basic concepts, such as program, project portfolio, and project portfolio management. Wysocki 
and McGary [1] define a program as a set of projects that must be done in a specific order. According to them, a portfolio is 
a collection of projects that are closely connected in some way. In this approach, the portfolio is considered to be a more 
general term than a program. While the condition for program completion is the realization of a sequence of projects, and 
the program itself, like a project, has a specific purpose, cost, budget, and completion date, a portfolio is constructed 
continuously. Nicholas and Steyn [2] share this view. In their approach a program extends over longer time horizon and 
consists of several parallel or sequential work efforts or projects that are coordinated to meet a program goal. They point out 
that projects within a program share common goals and resources, and often are interdependent. On the other hand, a project 
portfolio is a group of projects or programs in an organization or business unit that aims at strategic goals, share resources, 
and must compete for funding.  
According to the methodology proposed by the Project Management Institute (PMI) program is a set of related projects 
managed in a coordinated way to obtain benefits and control not achievable from managing them individually [3]. It is 
pointed out that in contrast with project management, program management is the centralized, coordinated management of a 
group of projects to achieve the program’s strategic objectives and benefits. In PMBoK a portfolio is defined as a collection 
of projects or programs and other works that are grouped together to facilitate effective management of that work to meet 
strategic business objectives. It is noted that the projects or programs in the portfolio does not have to be interdependent or 
directly related. Funding or support can be assigned on the basis of risk/reward categories, general types of projects or 
specific lines of business. 
The portfolio construction depends on the targets to be achieved by managing portfolio. PMBoK states that one goal of 
portfolio management is to maximize the value of portfolio. This can be achieved by careful examination of candidate 
projects and programs for inclusion in the portfolio and timely exclusion of projects not meeting the portfolio’s strategic 
objectives. Senior managers or senior management teams responsible for portfolio management should ensure the right 
balance among incremental and radical investments and the efficient use of resources. 
Defining project portfolio management Wysocki and McGary [1] say that it includes five main tasks: 
• formulating investment strategy of the portfolio; 
• specifying types of projects eligible for the portfolio; 
• evaluating and prioritizing projects that are candidates for the portfolio; 
• constructing a balanced portfolio that meets the investment objectives; 
• monitoring of the portfolio performance and adjusting the composition of the portfolio in order to achieve the desired 
results. 
Gray and Larson [4] emphasize that every organization should build its own project portfolio management system. The 
absence of it leads to various problems, such as the lack of clearly defined priorities, resulting in inefficient use of resources, 
selection of projects which contribute little to the implementation of the company’s strategy, but are supported by people 
with a strong position in the organization (so-called “sacred cows”), and, finally, conflicts arising from competition for 
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access to limited resources. The last are natural when a company works on multiple projects at the same time. However, the 
lack or project portfolio system enhances these conflicts. 
It is generally accepted that the key to success in managing a portfolio of projects is to choose the right projects at the 
right time [5]. Thus, the process of projects and programs selection is considered to be the main component of the portfolio 
management system. Is should be accompanied by the portfolio review procedure that is started periodically to identify the 
projects or programs which should be cancelled. Defining the rules for the allocation of resources is also extremely 
important. However, in this paper we focus mainly on the procedure of portfolio creation. 
3. Portfolio construction as a multiple criteria problem 
None project can be successful without the precisely defined goal. This, generally accepted rule is still not always 
followed, as show numerous examples of failed projects in companies and public organizations.  
While in the case of single project, or even a program, the goal should be clearly defined, the situation changes when a 
project portfolio is analyzed. Commonly it is assumed that the portfolio should be constructed in such a way that maximizes 
the possibility to achieve organization’s strategic objectives. This leads us directly to the conclusion that we are faced with a 
problem of decision making with multiple objectives, which is called a multicriteria problem. 
In the problem considered here, the number of alternatives, defined as feasible sets of projects and programs, is finite. In 
organizations implementing many projects at the same time, the number of alternative portfolios can be very large, and as a 
result the problem may be of combinatorial nature. Nevertheless, the problem can always be viewed as a discrete 
multicriteria decision-making problem defined by three sets: 
1. The set of alternatives A: 
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The relation between objectives and criteria is not direct. In the decision analysis the objective is defined as a desired 
result of the project or activity. In many cases, however, the explicit formulation of the objective is not possible. Often, it 
can be formulated only in a very general way, which means that it must be decomposed to more specific sub-objectives. 
They should reflect the decision-maker’s preferences. In decision analysis we can only consider only the objective, for 
which a measure system can be proposed. The objectives satisfying this requirement are referred to as operational. 
The criterion is a tool for measuring the degree of realization of a particular objective. The selection of criteria is the 
issue that requires a detailed analysis. According to Roy [6] criteria should form a coherent family – they should satisfy the 
conditions of completeness, consistency and the lack of redundancy. The first means that any of important issues should not 
be ignored in the analysis. Consistency is maintained if local relationships between alternatives (with respect to each 
criterion alone) are consistent with the relationship at the global level (with respect to all criteria). This requirement is not 
fulfilled if the improvement of a single criterion and maintaining other evaluations does not lead to the improvement of the 
global assessment. Finally, the lack of redundancy means that the removal of any of the criteria will lead to a violation of at 
least one of the other conditions. 
The criterion can be either quantitative or qualitative. In the first case, the measurement of the criterion can be made 
using generally accepted scale. For example, to evaluate alternatives with respect to Net Present Value criterion, we can use 
a monetary scale. For qualitative criterion an objective scale usually does not exist. Thus, we have to use a subjective scale. 
The decision-maker, whether it is a single person, or a team, usually does not have the complete information about the 
implications of the decision. The data used to evaluate the alternatives are uncertain and inaccurate, and the environment is 
changing constantly. Even, if it is possible to get more precise information, the time required for such analysis may be too 
long or the cost of reaching it too high. Uncertainty is an inherent feature of managerial decision-making. Obłój [7] even 
states that we deal with the decision problem only if the choice is made under uncertainty. Otherwise, the problem is purely 
technical, and the choice can be done mechanically.  
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The issues mentioned above are highlighted particularly in project portfolio management. During a portfolio construction 
process we must take into account multiple criteria. The criteria used to evaluate the projects are both quantitative and 
qualitative, and the knowledge of the consequences of the decisions is always limited. 
Let us briefly analyze the criteria for evaluating project portfolios that are proposed in the literature. Before we go to 
them, let us try to summarize the considerations related to the objectives which should be achieved by the project portfolio. 
In this context, following objectives are usually mentioned: 
• maximization of organization’s value; 
• balancing the portfolio; 
• adjusting portfolio to organization’s strategy. 
Such a general formulation of objectives makes it difficult to clearly define the way in which the criteria should be 
chosen. Therefore, the selection of the criteria should be determined by the specificity of the organization. However, we can 
try to make a systematization. 
The evaluation of the impact that projects have on the value of the organization is the least controversial. Financial 
criteria, such as Net Present Value, Internal Rate of Return, Payback Period, and the Rate of Return are well-known and 
widely used financial measures used for project evaluation. Their modifications are also proposed to allow their use in 
various situations [8], [9]. As they are of quantitative nature, the comparison of projects usually does not cause major 
problems. Is should be noted, however, that the assessment of the entire portfolio is usually not obtained by summing the 
ratings of individual components, as we have to take into account the benefits or losses arising from the interactions 
between the projects included to the portfolio.  
Assessing how the project, program, and finally the entire portfolio contributes to other two criteria: balancing the 
portfolio and adjusting the portfolio to organization’s strategy, is much more difficult. In this case, the criteria are usually 
qualitative, and evaluations are provided by experts. The way in which criteria are defined should result from the 
organization’s strategy. If, therefore, it states that the company will seek to gain a competitive advantage by offering 
innovative products targeted at demanding customers, a criterion should be defined to assess how the project contributes to 
this goal, such as “the project’s impact on the level of products’ innovation”. 
An example of the classification of criteria used for portfolio evaluation is proposed in The Standard for Portfolio 
Management published by PMI [10]. According to it, the analysis of the portfolio should include following issues: general 
business criteria, financial criteria, risk related criteria, criteria for evaluating the project’s compliance with the requirements 
of the current legal situation, criteria for analyzing human resource management issues, marketing criteria, technical criteria. 
Meredith and Mantel [11] suggest that the criteria should allow evaluating the projects in the following areas: production, 
marketing, finances, staff, administration and other categories. Foe each area, the authors propose several criteria, that are 
worth to be considered. 
Regardless of which set of criteria is ultimately selected, it is clear that the way in which the global assessment is 
obtained is of primarily importance. In the literature a number of suggestions can be found. The brief overview is provided 
in the next section of work 
4. A review of decision support methods used for project portfolio selection 
The methods that are proposed in literature for the project portfolio selection problem can be roughly divided into two 
main groups. The prior involves techniques targeted to a wide range of practitioners, the latter advanced decision aiding 
techniques proposed within operational research. 
In most project management textbooks, descriptions of scoring methods can be found. Most project management 
textbooks provide descriptions of simple scoring methods enabling ranging projects according to their advantage. Gray and 
Larson [4] propose a two-phase procedure. First, the financial analysis of projects should be completed. They suggest to 
apply commonly used methods like NPV and IRR at this stage. Next, scoring techniques should be used to analyze the 
attractiveness of the projects with respect to qualitative criteria. Finally, a weighted sum technique can be used to calculate 
the overall evaluation taking into account weighting factors reflecting the importance of each criterion. 
The method described above is just an introduction to define the portfolio structure. The high position in the ranking, 
without a doubt, is an argument to include the project to portfolio. However, it is not a decisive reason. Gray and Larson 
emphasize that the portfolio should be balanced. Therefore, it may happen that a highly rated project will not be included in 
the portfolio due to the presence other similar projects in it. It is worth noting that while prioritization of the projects is 
discussed in details in literature, determining the portfolio structure is not presented so clearly. The authors usually present 
vague recommendations and do not propose any systematic procedure. For example, Gray and Larson [4], Nicholas and 
Steyn [2] suggest using the matrix developed by David and Jim Matheson [12]. This method allows to classify projects in 
two dimensions: potential commercial value and the probability of success. As a result four types of projects are identified: 
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bread and butter, pearls, oysters, and white elephants. It is suggested reducing resources allocated to white elephants (low 
probability of success and a low return on investment), and moving them to pearls (high probability of success and a high 
return on investment) and oysters (high return on investment, but a low probability of success). 
The main advantage of such technique is its simplicity. These approaches, however, are not free from defects. It should 
be noted that the method of calculating the final grade as a weighted sum of ordinal evaluations is unjustified from the 
formal point of view. Ordinal scale allows only pairwise comparisons of alternatives and determining which one is better. It 
is not possible, however, to determine how strong the advantage of one alternative over the other is. When the weighted sum 
is calculated, it is assumed, for example, that the project with the evaluation equal to 4 is two times better than the project 
with evaluation equal to 2. If we are going to use the weighted sum, we must assume that the evaluation with respect to a 
particular criterion reflects the partial utility of the project. In such case, however, the scale should be more complex (for 
example assessment within the range 0–100), and the expert evaluating the project should be informed that the relationship 
between specific evaluations must reflect the power of the advantage of one alternative over the other. The scale used in 
AHP technique [13] can be useful for comparing projects with respect to qualitative criteria. 
Formal objections raised to the scoring methods are not the only prerequisites justifying the need to search for alternative 
proposals in the project portfolio selection. It should be noted that these methods are based on the assumption of the 
existence of an additive utility function. Thus, they assume that the poor evaluation of the project with respect to a particular 
criterion can be fully compensated by a high evaluation with respect to the other one. This assumption is criticized by 
researchers from a so-called European school in decision-making. They formulate the assumption of the so-called. limited 
compensation [6], which means that the high advantage of alternative ai over aj may be a veto for the hypothesis saying that 
aj outranks aj, even when aj is much better than ai with respect to all the other criteria. 
In addition to the simple tools described in popular books on project management, a large number of more sophisticated 
methods are proposed in literature. Usually the portfolio selection is formulated as a combinatorial problem, in which the set 
of alternatives is so large that solving the problem by exact methods is unproductive.  
A multicriteria project portfolio selection problem is considered by Doerner et al. [14]. They proposed a procedure for 
identifying the set of efficient portfolios, i.e. those for which improving the evaluation with respect to a any criterion is not 
possible without worsening the evaluation with respect to at least one of the other criteria. The authors use ant colony 
heuristic to complete this task. An evolutionary approach for project selection problems with partially funded projects, 
multiple (stochastic) objectives, interdependencies in the objectives, and a linear structure for resource constraints was 
proposed by Medaglia et al. [15]. Usually project portfolio decisions are complicated due to interactions. Yu et al. [16] 
proposed a genetic algorithm-base nonlinear integer programming approach to solve such problem. Mavrotas et al. [17] 
proposed a two-phase method, in which initially projects are ranked by a multi-criteria approach, and next the preorder of 
projects is used in an integer programming model to derive the final selection. 
It is often emphasized that risk and uncertainty should be taken into account in project portfolio problems. It is an 
impulse to use methods based on stochastic and fuzzy approach. The prior was used, for example, by Gutjahr and Reiter 
[18]. Fuzzy methodology was applied, among others, by Ravanshadnia et al. [19] and Ahari et al. [20].  
Models proposed in these papers, as well as many others, are based on assumptions that appear to be unjustified. First of 
all, they expect, that the decision-maker is familiar with the latest developments in decision analysis. It should be noted, 
however, that user-friendly decision support tools using advanced decision-making techniques are also proposed [21–23].  
The proposals mentioned above do not solve many problems we face trying to assist decision-makers in solving project 
portfolio selection problems. Usually, the dynamics is not taken into account. In fact, the project portfolio management is a 
continuous process. Thus, the problem should be specified as a project construction, but rather as a reconstruction. At any 
time, the organization has various projects the portfolio. The question that arises is: which new proposals should be included 
in the portfolio, and which projects should be removed from it. We should also take into account alternatives that may arise 
in the near future. Starting a less beneficial project, may make impossible to implement other more profitable proposal, 
which will appear in future. In the next section we propose a new procedure that takes into account the dynamics of the 
project portfolio selection problem. 
5. How to use interactive approach in project portfolio selection? 
The solution of a multicriteria decision-making problem requires the knowledge about the decision-maker’s preferences. 
Three main approaches are used for acquiring it. The first assumes that the preference information is collected before the 
procedure identifying the final solution is started. According to the second approach, preferences are analyzed after 
completing the basic calculation procedure. The third method of acquiring knowledge is represented by an interactive 
approach. It assumes that decision makers articulate their preferences in a stepwise manner. According to many researchers, 
the latter method is the most efficient and user-friendly for decision-makers. 
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Initially, interactive approach was used only for decision-making problems under certainty. This was caused mainly by 
the problems we face trying to design a dialogue procedure when the evaluations of alternatives are not represented by fixed 
numbers, but are stochastic or fuzzy. Such problems were analyzed by the author of this paper [24]. Procedures that have 
been proposed can be successfully adapted to project portfolio selection problems. 
Let us now formulate the requirements that should be met by a technique used for decision aiding in project portfolio 
selection. The issues worth to be taken into account are as follows: 
• diversification of the portfolio by selecting projects that differ in completion time, risk level, technology used etc.; 
• relationships between projects; 
• quantitative and qualitative criteria used for evaluating projects; 
• qualitative evaluation of projects done not by a single expert, but by a group of experts; 
• vagueness of the data used. 
The authors proposing decision support tools and systems dedicated to portfolio problems often miss one important 
issue: the problem is not static, but dynamic. In practice, the portfolio is never empty, and the problem is not so much to 
construct quite new portfolio, but to reconstruct an existing one. 
The purpose of this paper is not to propose a new universal method for project portfolio selection, but only to formulate a 
framework within which such a procedure could be designed. The basic assumptions of such a concept are presented below. 
The general scenario of the procedure that can be used for solving project portfolio selection problem is as follows: 
1. Specifying the criteria used for evaluating alternate portfolios. 
2. Collecting the data necessary to evaluate the projects with respect to the criteria (analysis of the projects’ profitability, 
collecting expert opinions, simulations and forecasts). 
3. Analysis of the current state of the portfolio, evaluation of projects included to the portfolio, analyzing consequences of 
cancelling projects. 
4. Evaluation of candidate projects, including the possibility of delay their implementation. 
5. The construction of the portfolio in dialogue with the decision-maker. 
Various dialog scenarios can be used in the last phase of the procedure. In the example presented below the portfolio that 
is closest to the ideal solution is proposed in each iteration. The ideal solution is described by the best evaluations of each 
criterion achievable independently in the whole set of alternate portfolios. The evaluations of the proposal solution are 
presented to the decision maker together with the ideal solution. Thus, the decision maker is able to estimate the distance 
between current solution and the ideal solution. During the dialogue phase, the decision-maker is asked whether the 
proposed solution is satisfactory, and if the answer is No, he/she is asked to define the condition that must be met. Portfolios 
that do not satisfy decision maker’s are not longer taken into account. The procedure continues until the portfolio satisfying 
the decision maker’s requirements is identified. 
The key problem is how to identify the portfolio that is closest to the ideal solution. We propose to use dynamic 
programming for identifying the best solution with respect to each criterion. Next we use a quasi-hierarchical approach to 
find a proposal for the decision maker. 
Let us consider a company applying the so-called Project Management style of business management. Most of its 
business activity is focused on implementation projects with clearly defined goals and precisely specified due dates. Projects 
executed by the company belong to two categories: C1 and C2. Two types of resources are used, and the projects are 
evaluated with respect to three criteria: 
f1 – Net Present Value (NPV); 
f2 – project’s consistence with the company’s strategy; 
f3 – the level of innovation. 
Criterion f1 is quantitative, while the other two – qualitative. An expert is asked to evaluate projects with respect to f2 and 
f3. A numerical ordinal scale 1 – 5 is used, where 1 means the lowest rating, and 5 – the highest one.  
Currently, the company has six projects in the portfolio, and six other can be included (Table 1). 
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                                  Table 1. Projects analyzed 
Project Category 
Resources needed Project evaluations 
Resource 1 Resource 2 f1 f2 f3 
Projects in portfolio 
P1 C1 200   8 125 1 5 
P2 C1 150   6   50 3 2 
P3 C1 100   5   30 2 4 
P4 C2 125   6   40 4 2 
P5 C2   90   3   50 2 4 
P6 C2 120   8   15 5 1 
New proposals 
P7 C1 200 12 150 2 2 
P8 C1 250   8   55 4 1 
P9 C1 300 10 120 1 5 
P10 C2 150   4   40 2 3 
P11 C2 200   6   60 3 2 
P12 C2 150   7   70 3 2 
 
The company has 1200 units of resource 1 and 50 units of resource 2. The P10 project can be implemented only if project 
P5 will be continued, while project P12 requires cancelling project P4. The company’s senior management decided also, 
that at least 50% of resource 1 should be assigned to projects of C1 type.  
At each stage of the procedure a particular portfolio is proposed to the decision-maker. The solving procedure works as 
follows: 
Iteration 1 
The portfolio proposed to the decision-maker consists of: P1, P3, P4, P5, P9, P10, and P11. Thus, it is proposed to cancel 
P2 and P6, and include P9, P10 and P11. The evaluations of the portfolio are presented in Table 2. 
                                  Table 2. The portfolio proposed in iteration 1 
f1 (NPV) 
Evaluations of projects with respect to qualitative criteria 
Evaluation 
Number of projects in portfolio  
f2 f3 
 1 0 2 
 2 1 2 
465 3 1 1 
 4 3 2 
 5 2 0 
 
Additionally, the best evaluations are achievable independently are presented to the decision-maker, who is also 
informed that it is impossible to achieve all this evaluations simultaneously (Table 3). 
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                                  Table 3. The best evaluations achievable independently within the set of feasible portfolios 
f1 (NPV) 
Evaluations of projects with respect to qualitative criteria 
Evaluation 
Number of projects in portfolio  
f2 f3 
 1 1 2 
 2 2 2 
525 3 2 1 
 4 2 2 
 5 0 0 
 
As you can see, the portfolio proposed to the decision-maker received the highest possible rating with respect to criterion 
f3. For other criteria the evaluations are lower.  
Let us assume that the decision-maker stated that the evaluation with respect f2 is not acceptable. He decided to take into 
account only portfolios including at least two projects with ratings not less than 4. Thus, the portfolios that do not meet this 
condition are not longer taken into account.  
Iteration 2 
A new portfolio is proposed to the decision-maker consisting of the following projects: P1, P4, P5, P6, P9, P10, and P11. 
In comparison to the previous portfolio there is one change: project P3 is replaced by P6. The evaluations of the new 
portfolio are presented in Table 4. 
The procedure may be continued until the portfolio satisfying the decision maker is identified.  
                                Table 4. The portfolio proposed in iteration 2 
f1 (NPV) 
Evaluations of projects with respect to qualitative criteria 
Evaluation 
Number of projects in portfolio  
f2 f3 
 1 1 2 
 2 1 1 
450 3 1 1 
 4 2 2 
 5 2 1 
 
6. Conclusions 
Effective project portfolio management is one of the key factors determining the success of any business. These issues 
play also an important role in organizations that are not profit-oriented. The main feature of the problems faced by managers 
responsible for this area is it’s multicriteria nature. Various criteria are taken into account, including financial, technical, 
social and environmental. Some of them are quantitative, others qualitative. The risk and uncertainty also cannot be ignored. 
The paper discusses various approach proposed in the literature and presents the concept of a tool that could be an 
effective support for decision-makers in project portfolio management. The approach presented briefly in Section 5 takes 
into account multiple criteria, that can be both quantitative and qualitative. Conditions defined by the decision maker are 
considered when a new proposal is generated. Thus, decision maker’s preferences are taken into account.  
This work will be continued by a team led by the author as part of a research project. In particular, we plan to propose a 
dynamic interactive decision support technique combining a decision tree and interactive approach. 
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